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Abstract
Background: Good questionnaires are essential to support the early identification of children
with psychosocial dysfunction in community based settings. Our aim was to assess which of three
short questionnaires was most suitable for this identification among school-aged children
Methods: A community-based sample of 2,066 parents of children aged 7-12 years (85% of those
eligible) filled out the Child Behavior Checklist (CBCL) and - randomly determined - one of three
questionnaires to be compared: the Strengths and Difficulties Questionnaire with Impact
Supplement (SDQ), the Pediatric Symptom Checklist (PSC) and the PSYBOBA, a Dutch-origin
questionnaire. Preventive Child Healthcare professionals assessed children's psychosocial
functioning during routine health examinations. We assessed the scale structure (by means of
Structural Equation Modelling), validity (correlation coefficients, sensitivity and specificity) and
usability (ratings by parents and professionals) of each questionnaire and the degree to which they
could improve the identification based only on clinical assessment (logistic regression).
Results:  For the three questionnaires, Cronbach's alphas varied between 0.80 and 0.89.
Sensitivities for a clinical CBCL at a cut off point with specificity = 0.90 varied between 0.78 and
0.86 for the three questionnaires. Areas under the Receiver Operating Curve, using the CBCL as
criterion, varied between 0.93 and 0.96. No differences were statistically significant. All three
questionnaires added information to the clinical assessment. Odds ratios (95% confidence intervals)
for added information were PSC: 29.3 (14.4-59.8), SDQ: 55.0 (23.1-131.2) and PSYBOBA: 68.5
(28.3-165.6). Parents preferred the SDQ and PSYBOBA. Preventive Child Health Care
professionals preferred the SDQ.
Conclusions: This randomized comparison of three questionnaires shows that each of the three
questionnaires can improve the detection of psychosocial dysfunction among children substantially.
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Background
Psychosocial problems are quite common among chil-
dren. Prevalence rates vary with age, methods used and
sample. Brugman et al. reported that clinicians identified
such problems among 25% of 4480 school aged children
invited for a routine health check-up[1]. In another
study[2], family physicians identified problems in
approximately 22% of 898 children aged 5 to 15 years.
Kelleher and co-workers reported that paediatric and fam-
ily practice clinicians identified psychosocial problems
among 19% of a national sample of children aged 4-15
years[3]. Reijneveld et al found that nearly nine percent of
parents reported frequent concerns, mostly about their
child's behaviour[4]. Only a minority of children with
such problems are treated for these problems. Verhulst
found that only 13% of children with behavioural or
emotional problems were referred to mental health
care[5]. Reliable and valid questionnaires can improve
early detection of such problems and the following treat-
ment of these children and thereby improve these chil-
dren's prognosis significantly and substantively[6].
Community paediatric services, like those in the USA and
the Netherlands, offering routine health care services to
the population as a whole, are in a unique position to
detect children with psychosocial problems. In the Neth-
erlands this early detection is an explicitly formulated task
of the existing Preventive Child Healthcare (PCH). Dutch
PCH services invite all children in their region for a regu-
lar health examination at specified moments in their
development. This health examination includes both
physical and mental health. When problems are detected
children are referred to the family doctor or specialized
care. The level of show up is high: PCH reaches about 95%
of all children. Without reliable and valid questionnaires,
many children with mental health problems are likely to
be missed. For instance, Brugman and co-workers showed
that PCH, without such instruments, identified problems
among 25% of the children, but 43% of the children with
a clinical score on the CBCL were missed[1]. Introducing
valid instruments will also reduce the number of false
positives.
The CBCL is a strongly validated instrument to assess psy-
chosocial problems in children. Unfortunately, it does not
meet the practical requirements for widespread use in
Dutch PCH. Instruments to be used in PCH must be short,
easy to answer and - due to the limited time available for
a standard health examination - easy to score. Clearly, the
CBCL with its 120 items does not meet this criterion.
Several short instruments are available for use among
school-aged children that do meet these practical require-
ments: the Pediatric Symptom Checklist (PSC) [7-10], the
Strengths and Difficulties Questionnaire (SDQ)[11,12],
and a newly developed Dutch instrument, the PSYBOBA
(a Dutch acronym, standing for 'Questionnaire for psy-
chosocial problems among primary school children aged
7 to 12)[13]. These questionnaires aim to detect behav-
ioural and emotional problems in children in primary
education and are available in parent form.
The aim of this study was to compare the psychometric
properties of these questionnaires in a randomized diag-
nostic method to select the best questionnaire for routine
use in community based PCH for primary school chil-
dren. More specifically: which questionnaire enables PCH
to distinguish best between children with and without
problems, offers PCH most information not already avail-
able from other sources and is most suitable for use in
routine practice, for parents and for PCH professionals?
Methods
We developed a randomized procedure in which we com-
pared the questionnaires on a number of predefined crite-
ria, using data that we collected in an identical way for
each of the questionnaires to be assessed. To guarantee
complete equivalence of data, we used a community sam-
ple of parents who all filled out the Child Behavior Check-
list (CBCL), but were randomized to fill out one of the
three questionnaires to be evaluated (PSC, SDQ or PSY-
BOBA). Next, we obtained information from the PCH
professionals, blinded for the parental questionnaire,
about background characteristics and psychosocial prob-
lems detected by PCH professionals.
Sample
We obtained our sample in two steps. First, we divided the
country in four regions, excluding the three largest Dutch
cities, as we knew they could not participate. PCH services
were then asked if they could participate in the study. Out
of the respondents, we selected nine regional PCH serv-
ices, stratified by region, that covered both urbanized and
non urbanized areas. Second, these PCH services asked
parents, invited for a routine well-child visit, to partici-
pate. Out of 2426 eligible parents, 2066 were willing to
participate (85%); 25 of them provided incomplete data,
resulting in a final response of 84%.
PCH professionals were able to provide some information
on the non-responders (e.g. age, gender, ethnicity, family
composition and past treatment because of psychosocial
problems). Responders and non-responders did not differ
by age and gender, but children from ethnic minorities
were overrepresented among the non-responders (16%
vs. 6% among the responders). Table 1 presents back-
ground characteristics of the sample and non-responders.
Randomization
Parents received either of the three questionnaires in a
random way: the researchers put the CBCL and one of the
three other questionnaires in closed envelopes. PCHBMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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employees sent these to the parents without knowing
which envelopes contained which questionnaires. We
found no differences in background characteristics of the
sub-samples that received either of the three question-
naires.
Determination of Sample Size
We aimed at a sample size of 700 respondents for each of
the questionnaires to be evaluated. Earlier studies[1,14]
had shown that short questionnaires used in paediatric
settings allow for an Area Under the Receiver Operating
Curve index (AUC) of about 0.90 with a clinical CBCL
Total Problems Score (TPS) as criterion. Sub-sample sizes
of 700 are sufficient to detect, with α = 0.05 and a power
of 0.80, a difference between AUCs of 10 points around
0.90. PCH services continued data collection until the
required number of questionnaires was reached.
Procedure and Measures
The data were collected during routine preventive health
assessments of children aged 7-12, between September
2003 and July 2004. Data collection procedures closely
Table 1: Characteristics of the respondents and non-respondents
Response % Non-response %
Child's gender male 50 49
female 50 51
Child's mean age 9.7 (± 1.4) 9.7 (± 1.3)
Ethnic background # Dutch 83 56
non-Dutch 6 11
unknown 10 33
Family composition # two parents 86 80
one parent 9 10
other 5 10
Parental employment no paid job 3 NA*
two parents with paid job 53
one parent with paid job 34
unknown 9
Parental highest completed education none or only primary (max. 8 yrs) 3 NA
lower vocational (max. 12 yrs) 25
higher vocational (max 16 yrs) 31
university/higher professional (min. 17 yrs) 35
unknown 6
CBCL TPS score in clinical range 9
Total n = 2041
* NA = Not Available
# p < 0.01 (Chi2)BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
Page 4 of 12
(page number not for citation purposes)
resembled those in other studies [14-16] and were known
to result in high response rates. The CBCL and either the
SDQ or the PSC or the PSYBOBA were mailed by the PCH
services to the parents along with the standard invitation
for the well-child assessment, in a closed envelope. Par-
ents filled out the questionnaires, and gave them back to
the PCH services in another closed envelope. The services
passed them to the researchers, without opening the enve-
lopes.
PCH professionals then interviewed parent and child and
examined the child. After each assessment the PCH pro-
fessionals answered the question: "Does the child have a
psychosocial problem?" (yes, no). PCH was explicitly
instructed to distinguish between children having psycho-
social problems and children that only have risk indica-
tors for such problems. Children for whom only risk
indicators but no emotional or behavioural problems
were detected, had to be coded as having no psychosocial
problems. The phrase 'psychosocial problems' was
defined as referring to internalizing and externalizing
problems, whether serious or not
The Dutch version of the CBCL was used to assess behav-
ioural and emotional problems. The CBCL has a substan-
tive concurrent and predictive validity, also in the Dutch
version[5,17-19]. It allows for the calculation of a total
problems score (TPS) and several syndrome and broad-
band scores. Children were allocated to a normal, border-
line or clinical range, using the cut-off points
recommended in the Dutch manual[18]. These depend
on age an gender and are based on the 82th and 90th per-
centiles of the raw scores in the Dutch normative sample,
for a borderline and clinical score, respectively.
The SDQ Parent Form is a 33 item behavioural screening
questionnaire [11,12,20,21]. It was developed in Great
Britain, but is now available in more than 50 languages.
Several studies indicate good psychometric properties, in
different settings and in different nationalities [22-29].
The SDQ with the Impact supplement consists of 25 items
relating to the child's strengths and difficulties and eight
items relating to the impact of problems. These last items
are not included in the calculation of the total problem
scale and were not included in the analysis. The other 25
items allow for the calculation of five subscales (Emo-
tions, Behaviour, Peers, Hyperactivity, Prosocial Behav-
iour) and a total problem scale (summing the first four
sub-scales). We used the parent form of the Dutch version,
available at http://WWW.SDQINFO.COM.
The PSC is a 35 item questionnaire for parents, assessing
psychosocial dysfunction of their children. It was devel-
oped in the USA. Several studies have shown its good psy-
chometric properties[9,30-33]. A single total problem
score is calculated. No official Dutch version of the PSC
was available. Therefore, this questionnaire was translated
following a procedure advised by Guillemin, using three
independent translators and back-translators and the
advice of the original authors [34].
The PSYBOBA is a recently developed Dutch instrument
for parents, designed specifically for Dutch PCH [13]. It
contains 26 items, on the child's behaviour and emotions.
These items allow for the calculation of a single problem
scale. Four additional items, on stressful life events and
parental worries, are not included in the problem scale.
We added three questions to each of the three question-
naires, asking how parents rated length and difficulty and
whether they had any remarks on the questionnaires.
Additionally, to get insight in the usability of the ques-
tionnaires, nine PCH professionals were asked to use each
of the questionnaires in about 25 standard assessments.
They rated the usability of the questionnaires, after ten
assessments each, in a short rating list. This questionnaire
contained ten items on how parents had answered the
questionnaires, whether calculation of the scores was con-
sidered complicated and so on. Having used each of the
three questionnaires PCH professionals answered another
questionnaire, in which they rated each questionnaires on
a scale from 0 till 10 and indicated which questionnaire
they preferred.
The study was approved by the local Medical Ethical Com-
mittee, the Commissie Medische Ehiek van het Leiden
University Medical Center.
Analyses
We compared the questionnaires on a number of criteria,
developed in studies published before [14,15]. The main
criterion variable was a clinical TPS.
First, we assessed the scale structure of the questionnaires.
Cronbach's alpha was calculated. We determined the fit
between the scale structure and the observed data using
Amos 5 Structural Equation Modelling (SEM) [35,36]. We
used Structural Equation Modelling (SEM) to assess
whether our data fitted the structure of the items in the
questionnaires as proposed by their developers. SEM
allows to do this by means of a confirmatory factor anal-
ysis that answers this question whereas conventional fac-
tor analytic methods only allow to do an exploratory
factor analysis (i.e. to find the best summary of the infor-
mation of the various items, without taking into account
the structure proposed by the developers). The models
tested were considered as fitting when the Parsimony
Adjusted Fit Index (PGFI) was higher than 0.90. The mod-BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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els were considered as approximating fitting when the
Root Mean Square Error of Approximation (RMSEA) was
less than 0.08[36] Items with regression weights ≤ 0.33
were considered as not fitting.
Next, we assessed the validity of the questionnaires, using
the TPS as criterion. To assess the construct validity, we
calculated the product moment correlation coefficients
between the CBCL TPS and the total problem scores on
the three short questionnaires. Validity in this context,
however, refers primarily to the extent to which the ques-
tionnaires can distinguish between children with and
without problems. Therefore, also kappa-coefficients were
calculated. We calculated the AUCs and tested differences
between them by means of bootstrapping. Bootstrapping
is a method to estimate the potential chance variation of
model parameters on the basis of the empirical distribu-
tion of those parameters instead of assumptions on the
statistical distribution that these parameters should fol-
low (such as a normal distribution). We drew 1000 sam-
ples (with replacements) for each of the three sub-samples
of the same sizes as these sub-samples, compared the
AUCs for each combination in these samples and calcu-
lated the probability that the AUC was smaller or greater.
Furthermore, sensitivity and specificity of the three ques-
tionnaires were calculated.
The identification of children with problems is of course
most relevant for those children who are not yet being
treated for such children. We therefore did these analyses
not only for the sample as a whole, but also specifically for
children who were not treated for any psychosocial prob-
lem during the past year (information provided by the
PCH professionals).
Originally, we intended to use cut-off points as found in
the literature [13,37,38]. However, these cut-off points for
the three questionnaires that were compared resulted in
considerable differences in the prevalence rates of ele-
vated scores (10% for the SDQ, 5% for the PSC and 32%
for the PSYBOBA), while the percentages of children with
a clinical CBCL TPS were similar. As a result, the corre-
sponding sensitivity and specificity parameters were very
different, whereas the AUCs were quite comparable. We
concluded that the sensitivity and specificity based on the
original cut-off points were of no use to compare the
screening qualities of the three questionnaires. We there-
fore defined new, more comparable cut-off points,
namely those scores that were associated with a specificity
of at least 0.90 in our sample. These new cut-off point lead
to 16% elevated scores on the PSC and the SDQ and 17%
elevated scores on the PSYBOBA.
Third, we assessed the added value of the instruments: to
what extend do they offer new information, compared to
information on possible risk factors, available from PCH
files. These variables are listed in Table 1. In multivariate
logistic regression only gender, family composition and
ethnic background showed a significant association with
a clinical TPS. We performed logistic regression analyses
to predict a clinical and borderline TPS, using these varia-
bles as predictors. Then we added the elevated scores to
the model and checked whether this improved the predic-
tion. This is comparable to what we did in two earlier
studies[14,15]. We extended these analyses and also used
the question whether the PCH professional had detected
any problem (yes or no) as a predictor in the model,
before entering the elevated scores. The height of the odds
ratio (OR) for elevated scores was used to measure the
added value each questionnaire offered.
Finally, the usability of the questionnaire in daily practice
was assessed. For parents, differences in response rate,
item non-response, and opinions on difficulty and length
and the number of critical remarks were tested with
ANOVA and Chi2-tests. For PCH professionals' opinions
on usability we counted the number of optimal ratings
over the individual health assessments for which each
questionnaire was used. The comparative ratings of the
questionnaires by PCH professionals were inspected and
described. No tests were done on these data, as only nine
PCH professionals participated in the pilot.
Unless otherwise specified, analyses were done with SPSS
12.
Results
Scale Structure
The internal consistencies of the total problem scales of
the three questionnaires were very satisfying: 0.80 for the
SDQ, 0.87 for the PSYBOBA and 0.89 for the PSC. The dif-
ferences in Cronbach's alphas could be completely
explained by the differences in number of items: applying
the Spearman Brown Prophecy Formula resulted in
exactly the same corrected α's. Internal consistencies for
the SDQ subscales varied between 0.55 and 0.78.
Structural equation modelling showed an unsatisfactory
fit of the single scale models with the data (SDQ: PGFI =
0.66; PSC: PGFI = 0.66; PSYBOBA: PGFI = 0.65). RMSEA
indices and their 90% confidence intervals were respec-
tively .099 (.094 -104), 079 (.076 -082) and092 (.088 -
096), suggesting a mediocre fit for the SDQ and PSYBA
and an approximation of fit for the PSC[36]. Table 2 lists
the items with low regression weights (≤ .33) in the single
scale models. For the SDQ a more subtle model was eval-
uated, reflecting the questionnaire's subscales. PGFI was
0.74 and RMSEA = .064 (.060 - 0.68). This model may be
considered as approximating a fit.BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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Validity
Table 3 presents data on the validity of the three question-
naires, using a clinical and borderline TPS as criterion, for
all children and for children who never were treated for
any psychosocial problem in the past. Each of the ques-
tionnaires was highly correlated with the CBCL TPS. Both
the product moment correlation coefficients and the
kappa's were quite comparable. The table also presents
the adjusted cut-off points used, when calculating kappa,
sensitivity and specificity. Differences between the three
questionnaires were small. We repeated the analyses for
cut-off points which would result in a specificity of at least
0.95. This cut-off point would result in a sensitivity for a
clinical TPS of 0.73 for the SDQ, 0.67 for the PSC and 0.62
for the PSYBOBA. Again, no significant differences were
found.
Excluding children who had been under treatment
resulted in almost identical sensitivities and specificities.
Using a borderline TPS as the criterion resulted in some-
what lower sensitivities.
Added Value
Three demographic variables showed a significant associ-
ation with a clinical TPS: gender, ethnic background and
family composition. These variables were included in a
logistic regression model as possible predictors of a clini-
cal or borderline/clinical TPS. Adding elevated scores to
the model resulted in a significant (p < .001) and substan-
tial improvement of the models for each of the three ques-
tionnaires. The Adjusted ORs for all children were:
PSYBOBA: 89.3 (38.0 - 210.6); PSC: 35,6 (17.8 - 71.4)
and SDQ: 71.7 (30.7 - 167.4). All 95% confidence inter-
vals of the ORs overlapped with each other. For children
not under treatment, the ORs were lower but still substan-
tial, ranging from 46.3 till 71.8. The difference, again,
were small in relation to the 95% confidence intervals.
Table 4 presents the results of the extended added value
analyses, in which problems as detected by the PCH pro-
fessionals were also included in the model. PCH identi-
fied 27% children with a psychosocial problem. The ORs
in these extended added value analyses are lower than
those in the simple added value analyses, which suggests
that part of what is detected by the questionnaires, was
also identified by PCH professional without the aid of
questionnaires. Yet, in all analyses adding the elevated
scores to the model resulted in a very significant (p < .001)
improvement of the prediction. The differences between
the questionnaires were not significant.
Usability - Parents
The response rate for the SDQ (87%) was slightly higher
than for the PSYBOBA and the PSC (both 84%) (Chi2 =
22.5, df = 2, p < 0.01). The PSC showed the highest mean
number of unanswered questions (n = 0.26), compared to
0.06 for the PSYBOBA and 0.05 for the SDQ (F = 7.4, df =
2, 2076, p < 0.001).
Parents' ratings of length, and difficulty of the question-
naires showed significant but small differences between
the questionnaires (see Table 5). Twelve percent found the
PSYBOBA long or too long, compared to 20% for the PSC
and 19% for the SDQ. The percentage of parents rating the
questionnaires as difficult varied between 41% (PSC) and
31% (PSYBOBA). Finally, 20% of the parents had criti-
cisms on the PSC, compared to nine percent for the PSY-
BOBA and ten percent for the SDQ. They criticized the
Table 2: Items with low regression weights# in the single scale SEM analyses
Questionnaire Items
SDQ 6 Rather solitary, tends to play alone
11 Has at least one good friend
22 Steals from home, school or elsewhere
PSC 1 Complains of aches and pains
2 Spends more time alone
3 Tires easily, has little energy.
15 Less interested in friends
17 Absent from school
20 Visits the doctor with doctor finding nothing wrong
34 Takes things that do not belong to him or her
PSYBOBA 4 Has friends
7 Dares to stand up for him/her self
13 Is often still or withdrawn
14 Often complaints about pain
15 Is open about what is bothering him/her
# β ≤ 0.33BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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Table 3: Validity of the questionnaires, using a clinical and borderline CBCL TPS as criteria
PSYBOBA PSC SDQ
Pearson's r 0.81 0.81 0.77
Kappa (cut-off point used) 0.59 (>14) 0.52 (>20) 0.53 (>11)
AUC (95% CI) 0.96 (0.94-0.98) 0.93 (0.92-0.96) 0.95 (0.93-0.98)
Criterion: Clinical TPS
All children
Cut-off point >14 > 20 > 11
Sensitivity (95% CI) 0.86 (0.78-0.94) 0.78 (0.68-0.88) 0.86 (0.77-0.95)
Specificity (95% CI) 0.91 (0.89-0.93) 0.92(0.89-0.93) 0.90 (0.88-0.92)
Positive Predictive value 0.51 (0.41-0.61) 0.45 (0.35-0.55) 0.43 (0.34-0.52)
Children currently not under treatment
Cut-off point > 14 >19 >11
Sensitivity (95% CI) 0.82 (0.71-0.93) 0.81 (0.69-0.93) 0.80 (0.67-0.93)
Specificity (95% CI) 0.92 (0.91-0.95) 0.91 (0.89-0.93) 0.92 (0.90-0.94)
Positive Predictive value 0.44 (0.33-0.55) 0.40 (0.30-0.51) 0.37 (0.27-0.48)
Criterion: Borderline TPS
All children
Cut-off point >13 >18 >10
Sensitivity (95% CI) 0.73 (0.64-0.82) 0.72 (0.64-0.80) 0.79 (0.71-0.87)
Specificity (95% CI) 0.91 (0.89-0.93) 0.91 (0.89-0.93) 0.90 (0.88-0.92)
Positive Predictive value 0.58 (0.49-0.67) 0.62 (0.53-0.70) 0.59 (0.49-0.68)
Children currently not under treatment
Cut-off point >13 > 17 >10
Sensitivity (95% CI) 0.66 (0.55-0.77) 0.74 (0.65-0.83) 0.75 (0.65-0.85)
Specificity (95% CI) 0.91 (0.89-0.93) 0.91 (0.89-0.93) 0.90 (0.89-0.93)
Positive Predictive value 0.48 (0.38-0.58) 0.57 (0.47-0.66) 0.49 (0.39-0.59)BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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ambiguity of some questions (e.g. "Spends more time
alone ..." without specification of how to compare) and
the discrepancy between items and answering categories
(e.g. "School grades dropping" to be answered with never,
sometimes, or often).
Usability - PCH Professionals
PCH professionals rated the three questionnaires on 9
aspects after using them during about 76 examinations.
The mean number of optimal ratings was highest for the
PSC (6.0 out of 9). For the PSYBOBA it was 5.6 and for the
SDQ 4.5 (Table 6). This difference is significant (F = 25.2,
df = 2, 241, p < 0.001). The largest differences were found
on items referring to the complexity of the calculation of
scores, mainly concerning the SDQ's subscales.
After completing routine examinations with all three
questionnaires, PCH professionals rated the question-
Table 4: Odds ratios of the elevated scores on the three questionnaires for a clinical and borderline TPS score, adjusted for gender, 
ethnic background* and family composition* and Problems identified by PCH**
PSYBOBA PSC SDQ
OR (95% CI) OR (95% CI) OR (95% CI)
Criterion: Clinical TPS
All children
Elevated score yes (versus no) 68.5 (28.3-165.6) 29.3 (14.4-59.8) 55.0 (23.1-131.3)
Children currently not under treatment
Elevated score yes (versus no) 65.4 (24.8-172.4) 40.1 (16.7-96.3) 44.2 (18.0-108.3)
Criterion: Borderline TPS
All children
Elevated score yes (versus no) 22.1 (12.4-39.3) 22.8 (13.3-39.0) 31.3 (16.8-58.6)
Children currently not under treatment
Elevated score yes (versus no) 19.0 (10.1-35.9) 26.8 (14.7-49.0) 29.6 (15.1-58.6)
* see table 1
** Problems identified by PCH professional: yes vs. no
Table 5: Parents rating of the length and difficulty of the questionnaires, and percentage of parents with criticisms
PSYBOBA PSC SDQ Significance+
n = 796 n = 815 n = 814
Response rate 84% 84% 87% **
Mean n unanswered items† 0.06 0.18 0.05 ***
parents rating: not too long (vs. (too) long) 88% 80% 81% ****
parents rating: (very) easy (vs. (very) difficult, not difficult/not easy) 69% 59% 66% *
Parents having critical remarks 9% 20% 10% ***
+: p < 0.05; **: p < 0.01; *** p < 0.001
†: Corrected for total number of items in each questionnaire; standardized for 25 itemsBMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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naires on a scale from 0 till 10. Mean rating for the SDQ
and the PSYBOBA was 6.3, higher than that for the PSC
(5.5). When asked which questionnaire they would like to
use in the future, four of the eight PCH professionals
chose the SDQ, two the PSYBOBA and only one the PSC.
One PCH professional did not make a choice.
Discussion
This study compared three questionnaires (SDQ, PSC and
PSYBOBA) in order to decide which was most suited to
improve identification of psychosocial problems among
children aged 7 till 12 in community health services. The
internal consistency of the overall scales was high. The
construct validity of the three questionnaires was highly
comparable. All questionnaires had a satisfactory sensitiv-
ity, at a specificity of 0.90, for problems defined as a clin-
ical TPS score and a somewhat lower sensitivity for
problems defined as a borderline TPS score. All three
questionnaires offered substantial added value, improv-
ing the identification of children with problems based on
readily available health indicators and/or clinical assess-
ment during routine examinations. Due to the simplicity
of score calculation, the PSC was rated more favourably by
nine PCH professionals, for use in daily practice. Yet, in an
overall rating by these professionals the PSC was rated less
favourably than the SDQ and PSYBOBA.
The PSC resulted in a higher item non response and one
in five parents had some criticisms on the PSC. We know
no other studies mentioning such problems with the PSC.
Yet, we do not think that these problems are to be
explained by our translation. Many remarks concerned
ambiguities (e.g. 'Is less interested in school': less than
who or when?) and inconsistencies between the questions
and the options for answering ('Gets hurt frequently' to be
answered by 'never, sometimes or often). These ambigui-
ties and inconsistencies are also part of the original ques-
tionnaire.
An essential element of the design of this study is that it
used randomisation and aimed at a comparison of three
questionnaires. We know of no other studies that used a
similar design. Our approach is comparable to what is
now rapidly becoming standard in studies assessing effec-
tiveness and economic evaluations of interventions. Such
studies do not assess the effectiveness or costs as such, but
compare specific interventions with other interventions or
usual care. Such an approach is far more helpful in guid-
ing health policy decisions. We feel that such a compara-
tive approach is worthwhile, too, in the evaluation of
questionnaires to be used in health care. Only a systematic
comparison can guarantee that the best instrument avail-
able will indeed be chosen.
Table 6: Percentage of examinations resulting in an optimal rating by PCH professionals on nine questions on usability, by 
questionnaire used
PSYBOBA PSC SDQ
%% %
All items answered 97 88 87
Not irritating at all for the parent 53 57 62
Fully understood 65 62 69
Questionnaire led parents to reflection of the child's mental health 10 8 9
Calculation of scales scores: not difficult 75 98 29
Calculation of scale scores not time consuming 71 88 11
Conversation, based on questionnaire, with parents was useful 11 11 18
Questionnaire covered all parents perceived problems 80 90 87
Questionnaire covered all problems perceived by PCH professional 78 84 78
Mean no of optimal ratings (st. dev) 5.6 (1.6) 6.0 (1.1) 4.5 (1.5)
No of exams 70 81 78BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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Data were collected using a methodology that closely
resembles the way Dutch PCH works, i.e. the question-
naires were sent to the parents, together with the invita-
tion for a regular check up of their child. This improves
the external validity of our results. However, one caveat is
important: the main aim during sampling was to guaran-
tee similarity between the three sub-samples, not an over-
all representativeness for the Dutch population. This
resulted in a clear underrepresentation of ethnic minori-
ties, caused by a higher nonresponse rate and non-partic-
ipation of PCH services of the three largest cities in the
Netherlands,. The results therefore need confirmation
among ethnic minorities.
We used the CBCL as criterion. Although the CBCL is one
of the best instruments available and is often used for
evaluation purposes, it cannot be regarded as the ultimate
golden standard. Other studies used psychiatric interviews
or assessments by mental health professionals as stand-
ard[8]. Due to financial limitations this was not possible
in this study.
The absence of an ultimate golden standard means that
the results of the study should be interpreted carefully.
The high convergence between the three questionnaires
and the CBCL indicates that they can be used as a valuable
tool, supporting the professional's assessment and alert-
ing him to probable cases. Yet, it seems unwise to use
these short questionnaires as selection tools, limiting fur-
ther assessment only to those children with elevated
scores. The risk of missing serious problems would be too
great. The questionnaires are valuable tools to alert PCH
professionals on likely cases when they asses psychosocial
problems. However, the PCH professional should also
include other sources of information: his/her interview
with both the parent and the child, the observation of the
child and the parent-child interaction, and ratings from
teachers whenever possible. Also, the impact of problems
on the child's or family's functioning should be taken into
account before deciding on further action. The SDQ pro-
vides such information in the Impact supplement.
In this study we had to use other cut-off points than those
reported in the literature because the latter resulted in
large differences regarding the percentage of children with
an elevated score. This may raise the question whether
these instruments measure the same construct. We think
that this is the case indeed, as we found very comparable
convergence indices with the CBCL TPS, both for the total
scores on each of them and for the proportions with ele-
vated scores based on the adapted cut-off points.
Our data on the validity and reliability of SDQ and the
PSC are comparable to those published by other
authors[10,11,28-30,37]. We found, however, no other
studies which question the scale structures of these ques-
tionnaires. Probably, our choice for the rigorous SEM as
analytical tool instead of the more usual factor analytical
approaches is the key factor. The combination of high
internal consistencies and the negative SEM results may
come as a surprise. What the SEM analyses showed, how-
ever, is that the concepts, as implied by the (sub)scale
scores, despite the internal consistencies, are an inade-
quate description of the way the items are related to each
other. In other words: the items provide information not
covered by the scale scores. Health care providers should
therefore not rely on the scale scores alone, but also care-
fully check the answers on individual items and discuss
these answers with the parents.
Few studies assessed the added value of using question-
naires, as we did. The only studies to compare our results
with are our own evaluations of two other questionnaires,
that assessed the added value of questionnaires, as com-
pared to risk indicators[14,15]. In the current study we
extended the added value analyses, by also including the
signals detected by PCH professionals during routine
examinations into the analysis. These extended analyses
give a better indication of the real added value, as they
compare the quality of questionnaire based detection to
what is now standard practice for this age group, at least
in the Dutch health care system.
Which of the three questionnaires, then, would be the
best choice? The sensitivity of the PSC was somewhat less
than that for the other questionnaires. The added value of
the PSC in detecting children with clinical TPS was rela-
tively low. One in five of the parents had criticisms on the
PSC and item non response was also higher. In the Neth-
erlands, the PSC would therefore be an unlikely choice.
The psychometric performance of the PSYBOBA and the
SDQ were similar. Although more PCH professionals pre-
ferred the SDQ as the instrument to use in the future, it
was rated less positively in practical use, mainly because
by the relative complexity of calculating the (sub)scale
scores. We found little support for the supposed scale
structure but also found that the SDQ Total Problems
score is a strong indicator of problems. When the primary
aim is to make a first distinction between children who
probably have problems that need attention and those
who do not, the single SDQ Total Problems score suffices.
This largely simplifies the use of the SDQ.
Conclusions
This randomized comparison of three questionnaires
showed that all three questionnaires can improve the
detection of psychosocial dysfunction among children
substantially. The PSC elicited more critical remarks from
the parents than the SDQ and PSYBOBA and showed a
higher item non-response.BMC Public Health 2009, 9:489 http://www.biomedcentral.com/1471-2458/9/489
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